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Ch11se 33rass &Copp01er (7o.
SUBSIDIARY OF KENNECOTT COPPER CORPORATION

'Wit trr vo1 o C x aq I (cu ict clU t

. C RAPTOX-

I' l M"tCTORO. SAC

Aug-ust 28, 176-o.

G. r. Jenks,
Col., Ord. Dept.,
I.-." r TXpartment,

Pleir ColonJl Jpnks:-

;I~ave your letter of August 21st and the copy of reoport
'TO 312/223 coverLng comprijon of alumniun, silicon aid erllu
tin brornzes3 on vihyou ask for comment.

fs o-lyriplic bronze which is m~entioned by name in this report
is our own -j, rticulw L type of s licon bronze, we are naturally much

interested in re3sults of the tests given in tio ieport. 11atui-lly:
~.e are mucli dia~ortdin th- rather poor showing, of thiz mpte7rial
in compu'ison withi nfh" othiers tested. Jifter studyiiwi carefully ito
conditions of prepraration vnd testinig, w~e beli-ve t7e. test valu-23
or obably F-re jouaeinhst misleading.

The.L -illoy is used in the condition as sand cast in which
condition it shows properties not at all comparable to those found
in -the itroujht mterials in whtlc.h crirdition they are usually proeuced.
Fuirther, the conditions of casting, particultrly the tempera-ture of
pourtnL of the metal, ha-ve -,profound effect on the physical -orope -tits.
kop-'zently the part ieuler bar had been cast at it rat'-er high ter-pernture
resulting in a very course, weak structure. Very much bette- properties
would crob-iblj have been found had - lower pouring temnnerrat Lre been used.

Furthier, it is noted tbr~t while the bar wais mrde approxi ' tel.v
1-11/2" In diameter, the tensile test. -,pecim,-n hand been turnud to 0.5(05"

:7-7) d~ameter so that a small proporti)n of the whole original section wrs
te:-ted qnd unfortunpately that portion, which wns -orobably the poorest
Pnd perhaps the least sound.

It is hocped that the logic of the above comments will be
qccepted arid tile- values reported not be taken as typical of Vwhat this

S .l:- ter ial should show.

Very truly yours,

CH457<3 B~RASS 4 C0PF'rT3 CO.

Research Director.
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Report No. 342/223
Watertown Arsenal July 22, 1936

Comparison of Al. Si, Be, and Sn Bronzes

Object

To compare properties and corrosion resistance of

special aluminum (Ampco 18), special silicon (Olympic)

beryllium and tin bronzes.

Reference

X.O. 624-A2

Conclusions

The order of decreasing tensiles strengths observed

was beryllium bronze, ampco 18, tin bronze, olympic

bronze. The order of decreasing corrosion resistance to

synthetic sea salt spray was ampco 18, beryllium bronze,

tin bronze, olympic bronze.

When coupled with monel metal and CRS1 (18/8 stain-

less alloy) in synthetic sea water, negligIble galvanic

currents were observed.

Aluminum bronzes appear to be a suitable substitute

for tin (Phosphor) bronze which is harder and probably

more corrosion resistant. Beryllium bronzes are harder

and of equal corrosion resistance and probably more ex-

pensive, The sample of olympic bronze was probably poorly

processed,
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Introduction

Engineers desired a bronze which was harder than

tin (phosphor) bronze for certain uses. The corrosion

resistance had to be equal to that of tin bronze. Ampco

metal was chosen for test. Olympic bronze was on hand

and parallel tests were carried out with it.

Material

The analyses of the material tested are given on

table I.

F Tensile Prooerties

The results of tension and impact tests are given on

table II.

Corrosion Resistance

Behavior in synthetic sea salt spray is recorded in

table III,

The behavior wherin galvanic contact with monel

and 18/8 stainless alloy - CRS1 - in synthetic sea water

is recorded in table IV. The test method was that re-

ported in W.A. 780/1 and consisted of shorting the couples

and periodically inserting a milliammeter in the circuit.

Discussion

Ampco metal, a product of Ampco Metal Inc., Milwaukee,

Wisconsin, is a copper aluminum iron alloy, containing

-2-



from 91 Al, 31 Fe to 13% Al 4% Fe according to the grade.

The physical properties claimed for grade 18 are:

Tensile Strength 77,000/85,000#/sq. in.

Yield Point 37,000/42,000 "

Elongation 10-149

Reduction in Area 6-10t

BHN3 0 0 0  167-179

100RB 85-87

These compare favorably witn observed properties.

Local experience with similar castings indicates

same order of magnitude of properties are readily ob-

tainable. By increasing the alloy content strength is

obtained at a sacrifice in ductility. The various

grades available in Ampco are listed in the appendix.

The beryllium copper alloy was received in the soft

condition from Ampco Metals Inc. (,CRB 54, BHN 89). It

was then hardened by heating to 570oF (3000C) for 2 hours

and furnace cooling. The.hardness was raised to 150R

36 - BHN 340/360.

The olympic bronze did not have as high physical

properties as expected. The test bar was cut from a

cast 1-1/2"1 round rod. The metal appeared coarse. It Is

evident that the observed properties are not representative

and the sample was improperly processed.

Respectflly submitted,

P. R. Kosting,(
Chemical Engineer.
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TABLE IV

STUDY OF BRONZES

Galvanic Behavior in Synthetic Sea Water

Bronze A A B D E
Spec # 2 3 2 1 1
Electrode Monel Metal # 6 2 5 1 4
Time, hrs. Current m amps/sq.in.
0 .0025 -.0040 -.0030 +.0050 +.0060
1 -.0004 -.0018 -.0038 -.0012 +.0002
96 -.0030 -.0022 -.0050 -.0021 -.0020
Anode A A B D E
Wt.Loss Electrode Monel 0 0 0.6 0.7 0.1
in

Mg Bronze 10.) 2.0 13.8 11.9 3.5

Bronze A B D E
Spec. # 1 1 3 2
Electrode CRS #1 (18/8)# 3 8 6 9
Time, hrs. Current m amps/sq.in.
0 -.0040 -.0060 +.0170 -.0015
1 -.0018 -.0023 -.0015 -.0018
96 -.0010 -.0018 -.0016 -.0020
Anode A B D E
Wt.Loss Electrode CRS #1 0 0 .5 .1

in
Mg Bronze 1.7 .5 10.3 10.6

Bronze A D D
Spec. # 6 3 2

* Electrode Bronze E # 1 1 3
Time, hrs. Current m amps/sq.in.
0 -.0150 -.0300 -.0080
1 -.0002 -.0300 -.0120
96 -.0010 -.0120 -.0040
Anode A B D
Wt.Loss Electrode E .7 3.4 1.7

in
Mg Bronze 5.4 1.3 5.6

The order of magnitude of current that flowed is .negli-
gible except in case where tin bronze was coupled with
Aluminum Bronze. Data is inconsistent.
Observer - M. B. Gruzdis
A = Be Copper C.C.
B = Al Bronze C.C.
C = A Bronze Sand Casting
D Si Bronze Sand Casting
E = Sn Bronze Rod

S.
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